Substrate recognition by glycoside hydrolase family 74 xyloglucanase from the basidiomycete Phanerochaete chrysosporium.
The basidiomycete Phanerochaete chrysosporium produces xyloglucanase Xgh74B, which has the glycoside hydrolase (GH) family 74 catalytic domain and family 1 carbohydrate-binding module, in cellulose-grown culture. The recombinant enzyme, which was heterologously expressed in the yeast Pichia pastoris, had high hydrolytic activity toward xyloglucan from tamarind seed (TXG), whereas other beta-1,4-glucans examined were poor substrates for the enzyme. The existence of the carbohydrate-binding module significantly affects adsorption of the enzyme on crystalline cellulose, but has no effect on the hydrolysis of xyloglucan, indicating that the domain may contribute to the localization of the enzyme. HPLC and MALDI-TOF MS analyses of the hydrolytic products of TXG clearly indicated that Xgh74B hydrolyzes the glycosidic bonds of unbranched glucose residues, like other GH family 74 xyloglucanases. However, viscometric analysis suggested that Xgh74B hydrolyzes TXG in a different manner from other known GH family 74 xyloglucanases. Gel permeation chromatography showed that Xgh74B initially produced oligosaccharides of degree of polymerization (DP) 16-18, and these oligosaccharides were then slowly hydrolyzed to final products of DP 7-9. In addition, the ratio of oligosaccharides of DP 7-9 versus those of DP 16-18 was dependent upon the pH of the reaction mixture, indicating that the affinity of Xgh74B for the oligosaccharides of DP 16-18 is affected by the ionic environment at the active site.